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Ť �φń đ �φĹ đ �φĹ ņǇφİ ،ùHȄď�Ŷ φʾūõè�φĖ å �Ůφİ �ýφƑáφŪčĚþóç ùȅ �ýφƑáφŪʴ�χĕÚ ŀٔφŃÿ �φĖÚŤ �φń ùHȄď�Ŷ۔ Hφǅé �íţ �ȞɅφ̒ đ Ɉ �ų̤ Hφɸ ŀٔφŃÿ �φĖÚŤ �φń đφ̒ ùHȄõŸφǛÚ áφĥ �âéè �φĬ đ �φĹ
åsŮH φį ϖ ϗû�żϙƬϙωİ å �Ůφİë�φıÚٓ �ã �φǟĔŷؕ �χĩÚ ùƙ �å �φǟóéèؕ �Ŧ ٔχĩ ÿH φį éè �φĖÚ ùƙ �æéŸφǬņ�φʱ éţφřùƙõá Ŧφǌ۔ùHȄŀ�φŃŸ Hφǰ �ýٔχĪá �φȯʴ �χĕá �φŪÚ đ �φĹ ،ùHȄŀ�φŃŸ Hφǰ Úè �Ŧ tφĩ ùȅçţ �φʚ
ùHȄÿ۔ �φĖá �φŪõè �φĖå �Ůφİ ŀٔφŃÿ �φĖÚŤ �φń Ēçّÿφİ Ļ �φ̪ʷéóÚåsŮH φį ù �ňá �φŪ �å�φĲ Ĕŷؕ �χĩÚ ùƙĔŷٔƬ �Ŧ Hφǅ Ť �φń ùHȄÿ �φĖŸ Hφǰö φ̤ɶ áφĥ (nuclear fusion)õá̡ �φȎÚ ŀٔφŃá �ŦƬφĥţ �ŵ �φĩ éóÚ
ņ�φʱ �å �Ůφİ �éčéá̤ Hφɸ ţ �φʚ ùHȄŀ�φŃŸ Hφǰ Úè �Ŧ tφĩ �âéÚŉφŜ éóÚ ď�Ŷ φǁóé ùȅ ŀٔφŃÿ �φĖÚŤ �φńêÚ۔E = mc2 Ÿ Hφǰ çÿ �φĖ �âÚóá φ̧ǌ ŀφ̓ �å �Ů ٔφĕáŦؕɄ �ų �Ŧ ٔχĩ Úٓ ŤφƘ �âÚٓ è �φĖá φū
ŀφ̓ �æéŸφǬ۔ùHȄđȝ �ψĳ é �ç áφĥ ŀٔφŃÿ �φĖÚŤ �φń éóÚ Ú �è �φȯ ϖü�żϙώƑ ùƙäŤ �φńá̧ �φıÚ éóÚäóéŤ �φńá �φŪ ţ �φʚåsŮH φį ù �ňŏφƘ Úè �Ŧ tφĩôÚéţ �φʚøçŤ �φń ùȅêÚ۔ùHȄď�Ŷ �ȿ Uƈ Hʄ �φō
ŀٔφŃÿ �φĖÚŤ �φń ďȩ �φǛóå �ŮφİäŤφƔçÿ �φĖ ù �ňéؕÚ ùƙ �äá̤φƅÚٓ ŀٔφŃÿ �φĖÚŤ �φń đ �φĹ ùHȄŀ�φŃŸ۔ Hφǰõá̤Ɛ �žφǁÚå �Ůφİ (evaporation) Ě�Ŵ �ɻ �ƈ �φĩ ŀφʼ ŀ� φŃÿ �φĖ ņ�φʱ �å �Ůφİ �é ŀٔφŃÿ �φĖÚŤ �φń Ļ �φ̪ʷ
ùHȄŀ�φŃá۔ �φŪõè �φĖå �Ůφİ (kinetic energy)ŀٔφŃÿ �φĖÚŤ �φńŀφʼŉφŜ ŀٔφŃÿ �φĖÚŤ �φńď Hʈ �φō đȝ �ψĳ é �ç ùƙ êéÿ �φĖ۔ùHȄŀ�φŃŸ Hφǰ �íţ �ȞɅφ̒å �Ůφİ (potential energy)
ŉǖ �φŁ ŀٔφŃÿ �φĖÚŤ �φń ď Hʈ �φō éóÚ ùHȄŀ�ψŃ Úٓ å �Ůφİ �ýφʸŉφŜ �å ٔφĲÿ �χĖņ ؕφʱ Ť �φń ùHȄ ÿ �χĖŏφƠ Gϖ ϗĠ �T̲ƈ �ϙύĩ å �Ůφİ è �Ŧ �φĩ ŀ� φŃÿ �φĖ �ã �φǟ éóÚåsŮH φį ù �ňŏφƘ ĒĚ �Ŵ �Ǹ �ç å �Ůφİ äóè �Ŧ �φĩ Ĕ Hɰ ŤφƘ ŀ� φŃÿ �φĖêÚ
Ĕǣ �φǟ ùƙ �âÚٓ ŀٔφŃÿ �φĖÚŤ �φń éóÚåsŮH φį ù �ňŏφƘõá̤Ɛ �žφǁÚå �Ůφİ ù �ňŏφƘ÷ŏφƠ đ �χĹá �φŪ éóÚ ÿ �φĖá φ̦Ɲ ŤφƘ ďƷ �̣ �φłêÚ �âÚٓŉ �φŜēٓφćÿ �φĖ۔ùHȄŀ�φŃá �φŪ Ÿ Hφǰö �̠ �ž Uŭφİå �Ůφİ ďƷ �̣ �φł
ùHȄď�Ŷ۔ φʾūõè�φĖ �ã �Ũ �Ƞ �žφʸ ŀφ̓ êÚ ŤφƠ ùHȄď�Ŷ Hφǅé �íţ �ȞɅφ̒ ŀٔφŃÿ �φĖÚŤ �φńå �Ůφİö φ̤ɶ ĚH ŋ ÿ �χĖŤφƠ ùHȄŀ�φŃá۔ �φŪ Ÿ Hφǰö �̠ �ž Uŭφİå �Ůφİõţ �ŵʾ �ŦφƑÿφİ ďľÿ �φĖATPå �Ůφİ
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It is a law of nature that energy is always conserved. Energy can change from one state to

another, but it is neither created nor destroyed. For example, when hydrogen atoms in the

sun undergo nuclear fusion, helium atoms are formed, and some of the matter is converted

into energy. This transformation is described by Einstein’s equation (E = mc2). This energy

produces light and thermal energy that reaches Earth. Plants use this energy to produce food

through photosynthesis, which becomes a source of energy for animals and humans. Some of

the sun’s energy drives the water cycle on Earth, evaporating water and creating floating clouds

that have potential energy. This potential energy is converted to kinetic energy as rain and

snow. We then store this water in dams, where the falling water turns turbines, converting

kinetic energy into electricity. Finally, you use this electricity to heat your food, transferring

energy to the ATP molecules in your body. Throughout all these processes, energy is conserved,

even though it changes form.

(⡣⪕䁓䮪ࠛٳ ǎɟሊ)
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Figure 1: A depiction of what the experiment looks like. We also identify the parameters to
measure.

The experiment is really simple. A ball is positioned on the edge of a table. Another identical
ball is connected to a rod that moves in a circular swing and strikes the stationary ball which
falls to the ground. The arrangement is shown in the figure. You are asked to predict how
far away from the table’s edge would that struck ball ultimately land. And does the observed
phenomenon match your prediction?

For this experiment we will only look at the inter-conversion between kinetic and potenial
energy for which you would need to know these formulas. The kinetic energy is due to motion.
It’s value for an object of mass m and speed v is

K =
mv2

2
. (1)

The potential energy tells us how high an object is from a reference. If the height is h and the
acceleration due to gravity is g, the potential energy is

V = mgh. (2)

Conservation means that K + V remains constant (does not change). So before and after col-
lision, the sum of energies is expected to be the same.

What does the data say?
With the apparatus provided, measure the length l of the rod that holds the striker ball, and
the angle θ at which the striker is released.

[Q 1] . From this determine the total energy at the point of release and just before the
collision takes place.
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During the course of this experiment, do not forget these formulas. An object moving at con-
stant speed v covers a distance (v × t) in time t. Furthermore, if it is initially at rest and
accelerates with a value a, it will cover a distance at2

2
. Good luck calculating!

[Q 2] . Estimate the speed at which the struck ball is launched from its rest position.

[Q 3] . See how long it takes for it to reach the ground and predict how far will it make an
impact from the table’s edge.

[Q 4] . Finally, Here are some questions you would like to discuss with mentors?

1. Is energy conserved for this collision?

2. Why is there a discrepancy (deviation) between prediction and measurement?

3. Choose two variables between which you will make a graph. Can the graph be made
linear?

[Q 5] .
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